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(54) ZOOM LENS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a zoom lens capable of covering from an 
ultra-wide angle area to an ultra-telephotographing area, being miniaturized and 
compensating every kind of aberration by setting the angle of view to >85° at a wide 
angle end and <2.5° at a telephotographing end by assuming the use. of a camera 
shake correction means depending on video signal processing. 
SOLUTION: In this zoom lens 1 having a lens system constituted of 19 lenses being 
five groups; f 1 .4 is the synthetic focal distance of the 1st lens L1 to the 4th lens L4 
of a 1st lens group Gr1, fl is the synthetic focal distance of the 1st lens group, hi. 4 is 
the height of a paraxial ray which is parallel with an optical axis and whose height is 1 
at the time of emitting the paraxial ray from the 4th lens when the paraxial ray is 
made incident from an object side, f1.3 is the synthetic focal distance of the 1st lens 
to the 3rd lens L3 of the 1st lens group, f2 is the focal distance of the 2nd lens L2 
and r6 is the radius of curvature of the surface of the 3rd lens on an image surface 
side. Respective conditions &verbar;fl/f 1 .4&verbar;<0.04, 1 ,25<hl.4<1 .5, 
0.2<&verbar;f 1 .3/f2&verbar;<0.5 and 0.8<r6/fl<1.5 are satisfied. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st lens group which has forward refractive power from a body side in 
order to an image surface side, and the 2nd lens group made movable in the direction 
of an optical axis in order to have negative refractive power and to mainly perform 
variable power, The 3rd lens group which has forward refractive power, and the 4th 
lens group made movable in the direction of an optical axis in order to perform 
focusing, while having negative refractive power and amending fluctuation of the focal 
location in variable power, It consists of the 5th lens group which has forward 
refractive power. The above-mentioned 1st lens group The 1st lens of the concave 
meniscus configuration where the convex was turned to the body side sequentially 
from the body side, The 2nd lens of a convex lens, and the 3rd lens of the concave 
meniscus configuration where the convex was turned to the body side, It is 
constituted by the cemented lens of the 4th lens of a convex lens, and the 5th lens of 
a concave lens and the 6th lens of a convex lens, and the 7th lens of a convex lens. 
The above-mentioned 2nd lens group It is constituted by the cemented lens of the 
8th lens of a concave lens, and the 9th lens of a concave lens and the 10th lens of a 
convex lens. The above-mentioned 3rd lens group It is constituted by the cemented 
lens of the 1 1th lens of a convex lens, and the 12th lens of a concave lens and the 
13th lens of a convex lens. The above-mentioned 4th lens group It is constituted by 



the cemented lens of the 14th lens of a concave lens, and the 15th lens of a concave 
lens and the 16th lens of a convex lens. The above-mentioned 5th lens group The 
zoom lens characterized by it being constituted by the cemented lens of the 1 7th 
lens of a convex lens, and the 18th lens of a convex lens and the 19th lens of a 
concave lens, and making it satisfy the following monograph affairs. 
| fl/f1.4|<0.041.25 — < — hi. 4 — < — 1.50.2<|f1.3/f2| — < — 0.50.8<r6/fl<1.5 — 
however f 1.4 : The 1st lens of the 1st lens group thru/or the synthetic focal distance 
of the 4th lens, fl: The synthetic focal distance of the 1st lens group, h1.4 : when it is 
parallel to an optical axis and incidence of the paraxial ray of height 1 is carried out 
from a body side the synthetic focal distance of the 1st lens of the height of the 
paraxial ray when injecting from the 4th lens, and the f1 .3:1st lens group thru/or the 
3rd lens, and f2: — the focal distance of the 2nd lens, and r6: — it considers as the 
radius of curvature of the field by the side of the image surface of the 3rd lens. 
[Claim 2] The zoom lens according to claim 1 characterized by what the 4th lens, the 
6th lens, and the 7th lens were constituted for by the construction material with 
which are satisfied of the following conditions. 

70< (nu4+nu6+nu7) / 3, however nu4: — the Abbe number of the construction 
material which constitutes the 4th lens, and nu6: — the Abbe number of the 
construction material which constitutes the 6th lens, and nu7: — it considers as the 
Abbe number of the construction material which constitutes the 7th lens. 
[Claim 3] The zoom lens according to claim 1 characterized by making the field of at 
least 1 into an aspheric surface configuration shallower than the depth of the paraxial 
spherical surface in an effective diameter among the fields constituted by this 
aspheric surface while the aspheric surface constituted the field of at least 1 among 
each side of the lens which constitutes the 3rd lens group. 

[Claim 4] The zoom lens according to claim 2 characterized by making the field of at 
least 1 into an aspheric surface configuration shallower than the depth of the paraxial 
spherical surface in an effective diameter among the fields constituted by this 
aspheric surface while the aspheric surface constituted the field of at least 1 among 
each side of the lens which constitutes the 3rd lens group. 

[Claim 5] The zoom lens according to claim 1 characterized by making the field of at 
least 1 into an aspheric surface configuration shallower than the depth of the paraxial 
spherical surface in an effective diameter among the fields constituted by this 
aspheric surface while the aspheric surface constituted the field of at least 1 among 
each side of the lens which constitutes the 5th lens group. 

[Claim 6] The zoom lens according to claim 2 characterized by making the field of at 
least 1 into an aspheric surface configuration shallower than the depth of the paraxial 
spherical surface in an effective diameter among the fields constituted by this 
aspheric surface while the aspheric surface constituted the field of at least 1 among 
each side of the lens which constitutes the 5th lens group. 

[Claim 7] The zoom lens according to claim 3 characterized by making the field of at 



least 1 into an aspheric surface configuration shallower than the depth of the paraxial 
spherical surface in an effective diameter among the fields constituted by this 
aspheric surface while the aspheric surface constituted the field of at least 1 among 
each side of the lens which constitutes the 5th lens group. 

[Claim 8] The zoom lens according to claim 4 characterized by making the field of at 
least 1 into an aspheric surface configuration shallower than the depth of the paraxial 
spherical surface in an effective diameter among the fields constituted by this 
aspheric surface while the aspheric surface constituted the field of at least 1 among 
each side of the lens which constitutes the 5th lens group. 

[Claim 9] The zoom lens according to claim 1 characterized by making effective **** 

in a tele edge larger than effective **** in a wide angle edge. 

[Claim 10] The zoom lens according to claim 2 characterized by making effective 

**** in a tele edge larger than effective **** in a wide angle edge. 

[Claim 11] The zoom lens according to claim 3 characterized by making effective 

**** in a tele edge larger than effective **** in a wide angle edge. 

[Claim 12] The zoom lens according to claim 4 characterized by making effective 

**** in a tele edge larger than effective **** in a wide angle edge. 

[Claim 13] The zoom lens according to claim 5 characterized by making effective 

**** in a tele edge larger than effective **** in a wide angle edge. 

[Claim 14] The zoom lens according to claim 6 characterized by making effective 

**** in a tele edge larger than effective **** in a wide angle edge. 

[Claim 15] The zoom lens according to claim 7 characterized by making effective 

**** in a tele edge larger than effective **** in a wide angle edge. 

[Claim 16] The zoom lens according to claim 8 characterized by making effective 

**** in a tele edge larger than effective **** in a wide angle edge. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the zoom lens for video cameras of 
the high scale factor which covers from a super-wide angle region to a supeHooking- 
far region. 
[0002] 

[Description of the Prior Art] In the zoom lens for noncommercial video cameras, as a 
direction in which the advantage of the miniaturized image sensor is employed 
efficiently, a zoom ratio is the same and there are a direction which aims at a 
miniaturization more, and a direction which aims at high scale-factor-ization of a 



zoom ratio more in practical magnitude. 

[0003] By the way, if in charge of high scale-factor-ization of the zoom ratio in the 
above-mentioned zoom lens, in the looking-far side, the shake of the screen by the 
hand deflection poses a practical big problem. Therefore, cut down the image of the 
narrow range, it is made to output out of the optical hand deflection amendment 
means using adjustable vertical-angle prism etc. as a means to ease the effect of 
such a hand deflection, and effective **** of a lens, and the hand deflection 
amendment means by video-signal processing which made adjustable this range to 
start serially is devised according to the hand deflection. 
[0004] And in amendment of the hand deflection using the above-mentioned 
adjustable vertical-angle prism, it is advantageous from the field of magnitude, cost, 
and power consumption to constitute a lens system so that the whole field angle may 
be covered even if adjustable vertical-angle prism is small. As a zoom lens designed 
by the basis of such an intention, the thing of a publication is in JP,8~5913,A, for 
example. 

[0005] By the way, although a zoom ratio is about 20 times if it is in the zoom lens 
indicated by the above-mentioned official report, the zoom lens which has a bigger 
zoom ratio is called for with the miniaturization of an image sensor these days. 
[0006] 

[Problem(s) to be Solved by the Invention] However, having considered high scale- 
factor-ization of a zoom ratio, for example, the zoom ratio exceeding 40 times, there 
were the following problems. 

[0007] Namely, although it is convenient to the miniaturization of a lens system in the 
zoom lens using the optical hand deflection amendment means using adjustable 
vertical-angle prism since, as for the field angle of a wide angle edge, the narrower 
one can make adjustable vertical-angle prism small The field angle in the part and tele 
edge which narrowed the field angle in a wide angle edge becomes extremely narrow, 
the shake of the screen where after amendment of a hand deflection remains will be 
expanded, and the problem that amendment of a hand deflection and the 
miniaturization of a lens system cannot be incompatible occurs. 
[0008] Generally, for a user, by the photography field of both by the side of a wide 
angle and looking far spreading, although high scale-factor-ization of the zoom ratio 
of a zoom lens is desirable, wide angleHzation of a zoom lens will be limited and it will 
be moreover, contrary to the above-mentioned user's hope, as long as optical hand 
deflection amendment is used. 

[0009] In the zoom lens which has a scale factor zoom ratio furthermore, the design 
means of the conventional lens system which was indicated in the above-mentioned 
official report — setting — the super-high one with the small path of a front ball — 
Since the flux of light is restricted by the effective diameter of a front ball, i.e., the 
1st lens group, The F value in a tele edge becomes dark, and the flux of light which 
passes the 2nd lens group also becomes thin. Consequently, the problem of it 



becoming impossible for the 2nd lens group to amend the spherical aberration 
generated by the 1st lens group in a tele edge arises, and the 1st lens group cannot 
consist of three common lenses. In addition, although it is effective to constitute one 
of the lens sides of the lens which constitutes the 1st lens group according to the 
aspheric surface in order to solve the spherical aberration generated in the above- 
mentioned tele edge, an increase in cost is not avoided by this. 
[0010] In view of the above-mentioned trouble, by making a field angle into 2.5 
degrees or less in 85 degrees or more and a tele edge in a wide angle edge a premise 
[ the activity of the hand deflection amendment means by video-signal processing ], it 
is small and this invention makes a technical problem the thing which make it possible 
to cover from a super-wide angle region to a super-looking-far region and for which 
amendment of various aberration offers a good zoom lens. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, this invention zoom lens The 1st lens group which has forward refractive 
power from a body side in order to an image surface side, and the 2nd lens group 
made movable in the direction of an optical axis in order to have negative refractive 
power and to mainly perform variable power, The 3rd lens group which has forward 
refractive power, and the 4th lens group made movable in the direction of an optical 
axis in order to perform focusing, while having negative refractive power and amending 
fluctuation of the focal location in variable power, The 1st lens of the concave 
meniscus configuration where consisted of the 5th lens group which has forward 
refractive power, and the convex was turned to the body side for the 1st lens group 
sequentially from the body side, The 2nd lens of a convex lens, and the 3rd lens of 
the concave meniscus configuration where the convex was turned to the body side, 
The cemented lens of the 4th lens of a convex lens, and the 5th lens of a concave 
lens and the 6th lens of a convex lens, The 7th lens of a convex lens constitutes. The 
2nd lens group The 8th lens of a concave lens, The cemented lens of the 9th lens of 
a concave lens and the 10th lens of a convex lens constitutes. The 3rd lens group 
The 1 1th lens of a convex lens, The cemented lens of the 12th lens of a concave lens 
and the 13th lens of a convex lens constitutes. The 4th lens group The 14th lens of a 
concave lens, The cemented lens of the 15th lens of a concave lens and the 16th 
lens of a convex lens constitutes. The 5th lens group The 17th lens of a convex lens, 
The cemented lens of the 18th lens of a convex lens and the 19th lens of a concave 
lens constitutes, f 1 .4 The 1st lens of the 1st lens group thru/or the synthetic focal 
distance of the 4th lens, When it is [ fl ] parallel to an optical axis in the synthetic 
focal distance of the 1st lens group, and hi .4 and incidence of the paraxial ray of 
height 1 is carried out from a body side If the synthetic focal distance of the 1st lens 
of the 1st lens group thru/or the 3rd lens and f2 are made into the focal distance of 
the 2nd lens and r6 is made into the radius of curvature of the field by the side of the 
image surface of the 3rd lens, the height of the paraxial ray when injecting from the 



4th lens L4, and fl.3 | Make it satisfy the monograph affair of fl/f1.4|<0.04, 
1.25<h1.4<1.5, 0.2<|f1.3/f2|<0.5, and 0.8<r6/fl<1.5. 

[0012] Therefore, it is small and the thing for which a field angle makes it possible to 
have the field angle of 2.5 degrees or less in 85 degrees or more and a tele edge in a 
wide angle edge, and to cover from a super-wide angle region to a super-looking-far 
region and for which amendment of various aberration constitutes a good zoom lens 
becomes possible on the assumption that the activity of the hand deflection 
amendment means by video-signal processing. 
[0013] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention zoom 
lens is explained with reference to an accompanying drawing. In addition, drawing 1 
thru/or drawing 4 show the gestalt (numerical example 1) of the 1st operation, and 
drawing 5 thru/or drawing 8 show the gestalt (numerical example 2) of the 2nd 
operation. 

[0014] The common matter in introduction and the gestalt of each operation is 
explained. 

[0015] In the following explanation, "si" is counted from a body side. In addition, the i- 
th field, "ri" The radius of curvature of the above-mentioned field si, the spacing 
between the "di" body side to the i-th field, and the i+1st fields, In a refractive index 
[ in / in "ni" / d line (wavelength of 587.6nm) of the i-th lens ], and "nui", the Abbe 
number of the i-th lens and "f" shall show the focal distance of the lens whole 
system, and "Fno." shall show an open F value and "omega" half field angle. 
[0016] Moreover, that from which a lens side is constituted by the aspheric surface is 
also contained in the lens used in the gestalt of each operation. Therefore, an 
aspheric surface configuration shall be defined by 1+(1-H2/ri2) 1 / x=H2/ri and {2}+A4, 
H4+A6, H6+A8 and H8+A10, and H10 if "x" and the height from an optical axis are set 
to "H" for the depth of the aspheric surface. In addition, A4, and A6, A8 and A10 are 
the 4th aspheric surface multipliers [ 6th / 8th / 10th ], respectively. 
[0017] The 1st and the zoom lenses 1 and 2 in the gestalt of the 2nd operation The 
1st lens group Gr1 which has forward refractive power from a body side in order to an 
image surface IMG side as shown in drawing 1 and drawing 5 , The 2nd lens group Gr2 
made movable in the direction of an optical axis in order to have negative refractive 
power and to mainly perform variable power, It has the optical system of the 19-sheet 
configuration which consists of the 3rd lens group Gr3 which has forward refractive 
power, the 4th lens group Gr4 made movable in the direction of an optical axis in 
order to perform focusing, while having negative refractive power and amending 
fluctuation of the focal location in variable power, and the 5th lens group Gr5 which 
has forward refractive power. 

[0018] The 1st lens L1 of the concave meniscus configuration where the 1st lens 
group Gr1 turned the convex to the body side sequentially from the body side, It is 
constituted by seven lenses of the 2nd lens L2 of a convex lens, the 3rd lens L3 of 



the concave meniscus configuration where the convex was turned to the body side, 
the 4th lens L4 of a convex lens, a cemented lens with 6th lens L6 of the 5th lens L5 
and convex lens of a concave lens, and the 7th lens L7 of a convex lens. 
[0019] The 2nd lens group Gr2 is constituted by three lenses of the cemented lens of 
the 8th lens L8 of a concave lens, and the 9th lens L9 of a concave lens and the 10th 
lens L10 of a convex lens. 

[0020] The 3rd lens group Gr3 is constituted by three lenses of the cemented lens of 
the 1 1th lens L1 1 of a convex lens, and the 12th lens L12 of a concave lens and the 
13th lens L13 of a convex lens. 

[0021] The 4th lens group Gr4 is constituted by three lenses of the cemented lens of 
the 14th lens L14 of a concave lens, and the 15th lens L15 of a concave lens and the 
16th lens L16 of a convex lens. 

[0022] The 5th lens group Gr5 is constituted by three lenses of the cemented lens of 
the 1 7th lens L1 7 of a convex lens, and the 1 8th lens L1 8 of a convex lens and the 
19th lens L19 of a concave lens. 

[0023] Zoom lenses 1 and 2 fl.4 And the synthetic focal distance of the 1st lens L1 
of the 1st lens group Gr1 thru/or the 4th lens L4, When it is [ fl ] parallel to an optical 
axis in the synthetic focal distance of the 1st lens group Gr1, and h1.4 and incidence 
of the paraxial ray of height 1 is carried out from a body side If the synthetic focal 
distance of the 1st lens of the 1st lens group thru/or the 3rd lens and f2 are made 
into the focal distance of the 2nd lens and r6 is made into the radius of curvature of 
the field by the side of the image surface of the 3rd lens, the height of the paraxial 
ray when injecting from the 4th lens L4, and f 1 .3 | fl/f 1 .4|<0.04 (it is hereafter called 
"conditional expression 1".) 1.25<h1.4<1.5 (henceforth "conditional expression 2"), 
0.2<|f1.3/f2|<0.5 (henceforth "conditional expression 3"), 0.8<r6/fl<1.5 (henceforth 
"conditional expression 4") 
It is made to satisfy ********. 

[0024] As indicated above, this invention zoom lenses 1 and 2 have the main 
descriptions to have considered the 1st lens group Gr1 as the seven-sheet 
configuration for the purpose of reconciling achievement of the formation of a super- 
wide angle, and amendment of the spherical aberration of a tele edge. 
[0025] The 1st lens group Gr1 can be divided into the pre-group which has the 
negative refractive power which consists of the 1st lens L1 thru/or the 3rd lens L3, 
and the rear group which has the forward refractive power which consists of the 4th 
lens L4 thru/or the 7th lens L7. 

[0026] The pre-group of the above-mentioned 1st lens group Gr1 has a configuration 
similar to the pre-group of the retro focus mold wide angle lens in the so-called 
single-lens reflex camera, for example, changes small the inclination of the chief ray 
of the wide angle edge influenced by the field angle, and has the work which narrows 
the field angle which the lens system after the above-mentioned rear group includes. 
[0027] And although the pre-group of the 1st lens group Gr1 has strong negative 



refractive power Since the 1st lens L1 and the 3rd lens L3 are used as the lens of the 
concave meniscus configuration where the convex was turned to the body side in 
order to control generating of slack type distortion aberration as much as possible, 
and it is necessary to amend the distortion aberration of a wide angle edge by forward 
refractive power further, This is amended by the 2nd lens L2 which is a convex lens. 
[0028] the flux of light in which the rear group of the above-mentioned 1 st lens group 
Gr1 spread in the pre-group — abbreviation — it consists of the 4th lens L4 for 
making it afocal, and the 5th lens L5, 6th lens L6 and the 7th lens L7 for constituting 
a convergence system. The 5th lens L5, 6th lens L6, and the 7th lens L7 have a 
configuration similar to the 1st lens group of the common zoom lens for video 
cameras, set it to balance with the 2nd lens group Gr2, and have the work which 
controls fluctuation of the various aberration in zooming. 

[0029] And in order to enable it to apply the conventional lens configuration (existing) 
to the lens system after the 5th lens L5, the above-mentioned conditional expression 
1 specifies the conditions for giving the property of an abbreviation afocal system to 
the 1st lens L1 thru/or the 4th lens L4. 

[0030] Therefore, if an afocal property with the 1st lens L1 thru/or the 4th lens L4 
collapses and it comes to have negative refractive power, the forward refractive 
power of the 5th lens L5 thru/or the 7th lens L7 will become strong, and it will 
become difficult to amend spherical aberration and comatic aberration to a looking-far 
side rather than the middle focal distance region in zooming. If an afocal property with 
the 1st lens L1 thru/or the 4th lens L4 collapses reversely and it comes to have 
forward refractive power reversely, the spherical aberration resulting from the 4th 
lens L4 will become large, and the amendment will become difficult. 
[0031] Conditional expression 2 is for specifying each scale factor of an afocal 
system (the 1st lens L1 thru/or the 4th lens L4), in order to enable it to apply the 
conventional lens configuration to the lens system after the 5th lens L5. That is, it 
was made for the value of h1.4 to become within the limits specified by conditional 
expression 2, in order to reconcile a raise in a super-scale factor and miniaturization 
of a zoom ratio in zoom lenses 1 and 2 for utilizing restricting the F value in the tele 
edge as which the flux of light is restricted and specified with the effective diameter 
of the 4th lens L4 thru/or the 7th lens L7, and making a tele edge dark as a way 
stage of aberration amendment. 

[0032] Therefore, in conditional expression 2, if the value of hi .4 exceeds a minimum, 
the field angle of the lens system after the 5th lens L5 will spread, the effective 
diameter of the 4th lens L4 thru/or the 7th lens L7 will be increased, and it will 
become difficult to amend the spherical aberration in a tele edge, core aberration, and 
axial overtone aberration. Moreover, if the value of hi .4 exceeds an upper limit, the 
negative refractive power of the pre-group of the 1st lens group Gr1 will change too 
much strongly, and it will become difficult to amend the distortion aberration in a wide 
angle edge. 



[0033] Conditional expression 3 specifies conditions for the 2nd lens L2 to amend the 
distortion aberration in a wide angle edge with sufficient balance. 
[0034] therefore — if the value of |f1.3-/f2| exceeds a minimum — the above- 
mentioned amendment — enough — it cannot carry out — becoming — slack type 
distortion — strong — ****** — it becomes like. Moreover, if the value of |f1.3-/f2| 
exceeds an upper limit, the deflection of a distortion aberration curve and the 
deflection of a scale-factor color aberration curve in a wide angle edge will become 
large, and it will become difficult to amend these with sufficient balance in medium 
image quantity and the maximum image quantity. 

[0035] Conditional expression 4 specifies the conditions about amendment of the 
spherical aberration in a tele edge. That is, in a tele edge, it is for amending the 
spherical aberration by the side of the undershirt generated from the 4th lens L4 
thru/or the 7th lens L7 in respect of [ s6 ] the image surface IMG side of the 3rd lens 
L3. In addition, as for the spherical aberration by the side of the undershirt generated 
from the 1st lens group, in the conventional zoom lens, it is common to constitute so 
that the spherical aberration by the side of the excess generated from the 2nd lens 
group may amend. 

[0036] Although denial **** by the spherical aberration by the side of an undershirt 
and excess works like the technique in [ above-mentioned ] conventional in zoom 
lenses 1 and 2 when both the sizes of the flux of light which passes along the 1st lens 
group Gr1 and the 2nd lens group Gr2 increase in case zooming is carried out to a 
tele edge from a wide angle edge Since it is using to make the F value in a tele edge 
dark as a way stage of aberration amendment Since the flux of light is restricted by 
the effective diameter of the 4th lens L4 thru/or the 7th lens L7 The size of the flux 
of light which passes the 2nd lens group Gr2 starts to decrease, and denial **** by 
the spherical aberration by the side of the undershirt which is the above-mentioned 
conventional technique, and excess stops realizing as the spacing d13 of the 2nd lens 
group and the 1st lens group becomes large. Therefore, the spherical aberration which 
the zoom ratio to which a tele edge like zoom lenses 1 and 2 becomes extremely dark 
compared with a wide angle edge generates from the 1st lens group Gr1 in the thing 
of a super-high scale factor has the prevention need as much as possible in the 1st 
lens group Gr1. 

[0037] Therefore, while amendment of spherical aberration runs short, in order to 
make the above-mentioned conditional expression 2 suit if the spherical aberration by 
the side of excess will become strong, amending will become superfluous, if the value 
of r6/fl exceeds a minimum, and the value of r6/fl exceeds an upper limit conversely, 
the negative refractive power of the 1st lens L1 becomes strong, and it becomes 
difficult to amend the distortion aberration in a wide angle edge. 
[0038] It is related with amendment of the chromatic aberration in a tele edge. Zoom 
lenses 1 and 2 The 4th lens L4, 6th lens L6, and the 7th lens L7 of the 1st lens group 
Gr1 When the Abbe number of the construction material which constitutes the 4th 



lens L4 for nu 4, the Abbe number of the construction material which constitutes 6th 
lens L6 for nu 6, and nu 7 are made into the Abbe number of the construction 
material which constitutes the 7th lens L7, it is 70< (nu4+nu6+nu7) / 3 (it is hereafter 
called "conditional expression 5".). It is constituted by the construction material with 
which are satisfied of conditions. 

[0039] In addition, it is well-known that the Abbe number is large to the convex lens 
of the pre-group of a lens system, and it is effective for amendment of the chromatic 
aberration of a telephoto lens and amendment of a secondary spectrum to use 
construction material with abnormality partial-dispersion nature. 
[0040] However, if it is in zoom lenses 1 and 2, in a tele edge, incoming beams spread 
most with the 4th lens L4 thru/or the 7th lens L7. Therefore, since the chromatic 
aberration in a tele edge is governed by the configuration of the 4th lens L4 thru/or 
the 7th lens L7, it is necessary to form with making into the construction material 
suitable for amendment of the secondary spectrum in a common telephoto lens the 
4th lens L4, 6th lens L6, and the 7th lens L7 which are a convex lens, i.e., the 
construction material with which are satisfied of the above-mentioned conditional 
expression 5, and the so-called super-low distribution glass. In addition, the above- 
mentioned conditional expression 5 cannot be satisfied to the optical glass for the 
existing lenses. 

[0041] If it was in zoom lenses 1 and 2 about amendment of the spherical aberration 
by the side of a wide angle, and comatic aberration, while the aspheric surface 
constituted the field of at least 1 among each field of the 1 1th lens L1 1 which 
constitutes the 3rd lens group Gr3 thru/or the 13th lens L13, the field of at least 1 
was made into the aspheric surface configuration shallower than the depth of the 
paraxial spherical surface in the effective diameter among the fields constituted by 
this aspheric surface. 

[0042] Since the 3rd lens group Gr3 which serves to change the divergence flux of 
light which came out of the 2nd lens group Gr2 to the convergence flux of light, and 
to send to the 4th lens group Gr4 is the part into which it has strong forward 
refractive power, and the flux of light spreads most in a wide angle edge, it is a part 
which has dominant influence about the spherical aberration and comatic aberration in 
a wide angle edge, therefore, in order to make the divergence flux of light gently 
changed to the convergence flux of light If forward refractive power is divided into 
two lens groups for the 3rd lens group Gr3, and it is effective to establish the plane of 
composition which has negative refractive power in one of these, it reaches zoom 
lens 1 further and there is two The cemented lens of a convex lens (the 1 1th lens 
L11), and a concave lens (the 12th lens L12) and a convex lens (the 13th lens L13) 
constitutes the 3rd lens group Gr3, and he is trying to control generating of spherical 
aberration, and generating of comatic aberration. And while making the at least 1st of 
each field s20 of the 11th lens L11 thru/or the 13th lens L13 thru/or s24 pages into 
the aspheric surface as described above in order to take all possible measures further, 



the at least 1 st of the fields made into the aspheric surface is made into an aspheric 
surface configuration shallower than the depth of the paraxial spherical surface in an 
effective diameter. 

[0043] If it is in zoom lenses 1 and 2 about amendment of the astigmatism in a wide 
angle edge, and distortion aberration While the aspheric surface constitutes the field 
of at least 1 each side s30 of the 17th lens L17 which constitutes the 5th lens group 
Gr5 thru/or the 1 9th lens L1 9 thru/or among s34 The field of at least 1 was made 
into the aspheric surface configuration shallower than the depth of the paraxial 
spherical surface in the effective diameter among the fields constituted by this 
aspheric surface. 

[0044] In the 5th lens group Gr5, it is necessary to bend the chief ray which has 
bounded outside by the 4th lens group Gr4 by the 5th lens group Gr5 so that the 
beam-oHight high may become high and an exit pupil may become the backside 
[ image surface ] from the maximum image quantity. Therefore, in order to make a 
chief ray bend gently, in the 5th lens group GR5, forward refractive power is divided 
into two lens groups, and the plane of composition which has negative refractive 
power in one of these is established. That is, the cemented lens of a convex lens (the 
17th lens L17), and a convex lens (the 18th lens L18) and a concave lens (the 19th 
lens L19) constitutes, and he is trying to control generating of astigmatism and 
distortion aberration. 

[0045] And while making the at least 1st of each field s30 of the 17th lens L17 
thru/or the 19th lens L19 thru/or s34 pages into the aspheric surface as described 
above in order to take all possible measures further, the at least 1st of the fields 
made into the aspheric surface was made into the aspheric surface configuration 
shallower than the depth of the paraxial spherical surface in the effective diameter. 
[0046] Since zoom lenses 1 and 2 are the objects for video cameras, a hand 
deflection amendment means is applied. That is, cut down the image of the narrow 
range on zoom lenses 1 and 2, it is made to output to them out of effective **** of 
the lens instead of an optical hand deflection amendment means by which adjustable 
vertical-angle prism etc. was used, and the hand deflection amendment means by 
video-signal processing which made adjustable this range to start serially is applied to 
them according to a hand deflection. 

[0047] In addition, generally, in a wide angle side, the effect to the screen of a hand 
deflection is dramatically small, and appears so greatly that it is on a looking-far side. 
And in the hand deflection amendment means by video^signal processing, the 
dimension of the usual picture area cut down after amendment of a hand deflection 
from the whole effective pixel range of an image sensor is fixed in the whole region of 
zooming, and the remaining part except the part which serves as a usual picture, area 
from the above-mentioned whole effective pixel range is a part which can be used for 
amendment of a hand deflection. When amendment of a hand deflection uses 
effectively the range used for amendment of the above-mentioned hand deflection at 



an almost unnecessary wide angle side, effective **** must stop having to cover the 
whole effective pixel range. 

[0048] Therefore, in zoom lenses 1 and 2, in a wide angle edge, since it is difficult to 

extend effective **** and to perform wide angleHzation further, since it is already 

enough super-wide angle lenses to the above-mentioned usual picture area, the 

amendment range of the hand deflection on the effective pixel range is restricted 

narrowly, and by the looking-far side, effective **** is set up at a wide angle side so 

that the hand deflection amendment range may be made large. 

[0049] Next, the matter of a proper is explained to the gestalt of each operation. 

[0050] Each value of a zoom lens 1 is shown in a table 1. 

[0051] 

[A table 1] 




[0052] As shown in the above-mentioned table 1, spacings d13, d18 t d24, and d29 
serve as adjustable (variable) by actuation accompanying zooming and focusing of a 
zoom lens 1. Therefore, each value of d13, d18, d24, and d29 in the medium focal 
location (f= 17.56) of a wide angle edge (f= 1.00), a tele edge (f= 39.87) and a wide 
angle edge, and a tele edge is shown in a table 2. 
[0053] 
[A table 2] 




[0054] Moreover, in the 3rd lens group Gr3 and the 5th lens group Gr5, the field s20 
of the 12th lens L12 and the field s32 of the 18th lens are formed in the aspheric 
surface. 4th aspheric surface multiplier A4 [ 6th / 8th / 10th ] of the above- 
mentioned fields s20 and s32, and A6, A8 and A10 are shown in a table 3. 
[0055] 
A table 3] 




[0056] In addition, "E" in the above-mentioned table 3 shall mean the exponential 
notation which uses 10 as a bottom (also setting to the table 7 mentioned later the 
same.). 

[0057] Said conditional expression 1 of a zoom lens 1 thru/or the value of 5, and f, 
Fno. and the value of 2omega are shown in a table 4. 
[0058] 
[A table 4] 




[0059] Spherical-aberration drawing in the medium focal location and tele edge of a 
wide angle edge, a wide angle edge, and a tele edge, astigmatism drawing, and 
distortion aberration drawing of a zoom lens 1 are shown in drawing 2 thru/or drawing 



4 , respectively. In addition, in spherical-aberration drawing, a continuous line shows a 

value [ in / d line and a broken line, and / in an alternate long and short dash line / C 

line (wavelength of 656. 3nm) ], and shows a value [ in / a continuous line and / in a 

broken line / a meridional image surface ] in astigmatism drawing. [ g line (wavelength 

of 435.8nm) ] [ the sagittal image surface ] 

[0060] Each value of a zoom lens 2 is shown in a table 5. 

[0061] 

[A table 5] 




[0062] As shown in the above-mentioned table 5, spacings d13, d18, d24, and d29 
serve as adjustable (variable) by actuation accompanying zooming and focusing of a 



zoom lens 1. Therefore, each value of d13, d18, d24, and d29 in the medium focal 
location (f= 17.17) of a wide angle edge (f= 1.00), a tele edge (f= 39.76) and a wide 
angle edge, and a tele edge is shown in a table 6. 
[0063] 
> table 6] 




[0064] Moreover, in the 3rd lens group Gr3 and the 5th lens group Gr5, the fields s20 
and s21 of the 12th lens L12 and the field s32 of the 18th lens are formed in the 
aspheric surface. 4th aspheric surface multiplier A4 [ 6th / 8th / 10th ] of the above- 
mentioned fields s20, s21, and s32, and A6, A8 and A10 are shown in a table 7. 
[0065] 
> table 7] 




[0066] Said conditional expression 1 of a zoom lens 2 thru/or the value of 5, and f, 

Fno. and the value of 2omega are shown in a table 8. 

[0067] 

[A table 8] 

0" ~~ 



[0068] Spherical-aberration drawing in the medium focal location and tele edge of a 
wide angle edge, a wide angle edge, and a tele edge, astigmatism drawing, and 
distortion aberration drawing of a zoom lens 2 are shown in drawing 6 thru/or drawing 
8 , respectively. In addition, in spherical-aberration drawing, a continuous line shows a 
value [ in / d line and a broken line, and / in an alternate long and short dash line / C 
line ], and shows a value [ in / a continuous line and / in a broken line / a meridional 
image surface ] in astigmatism drawing. [ g line ] [ the sagittal image surface ] 
[0069] Thus, this invention zoom lenses 1 and 2 The super-high scale-factor zoom 
lens 40 times the zoom ratio of this with which f covers a super-wide angle region 
equivalent to 25mm - 1000mm - a super-looking-far region if it converts into the lens 
for cameras which uses 35mm film with a five 19 groups configuration While using the 
super-low distribution glass of three sheets, in an effective diameter, according to an 
aspheric surface configuration shallower than the depth of the paraxial spherical 
surface, and the lens system using two so-called glass mould aspheric lenses The 
various aberration which makes distortion aberration the start in the whole region of 
zooming makes it possible to obtain the high-definition image amended with sufficient 
balance. 

[0070] in addition — the case where a zoom lens 1 specifically sets 4.5mm and the 
diagonal line length of a usual picture area to 3.38mm for the diagonal line length of 
the effective pixel range — as for the movement magnitude of about 30mm and the 
4th lens group Gr4, the movement magnitude of about 9.2mm and the 2nd lens group 
Gr2 is set [ an overall length / 125.5mm and the diameter of a front ball (the 1st lens 
L1) ] to about 12mm by 56mm and the diameter of drawing. Therefore, since the 
movement magnitude of the 2nd lens group Gr2 and the 4th lens group Gr4 is 
comparable as the conventional zoom lens Since the conventional technique is 
applicable to the migration device of these lens groups, in spite of having the 
magnitude to which productivity is used enough as a zoom lens for small video 
cameras well A super-looking-far region with a field angle of 2.5 degrees or less is 
covered from the super-wide angle region exceeding the field angle of 85 degrees, and 
stock photography in a super-looking-far region is possible also corresponding to the 
hand deflection amendment means by video-signal mode of processing. 
[0071] Moreover, it passes over no the concrete configurations and structures of 
each part which were shown in the gestalt of said operation to what showed a mere 
example of the somatization which hits carrying out this invention, and these may not 
come to interpret the technical range of this invention restrictively. 
[0072] 

[Effect of the Invention] So that clearly from the place indicated above this invention 
zoom lens The 1st lens group which has forward refractive power from a body side in 
order to an image surface side, and the 2nd lens group made movable in the direction 
of an optical axis in order to have negative refractive power and to mainly perform 
variable power, The 3rd lens group which has forward refractive power, and the 4th 



lens group made movable in the direction of an optical axis in order to perform 
focusing, while having negative refractive power and amending fluctuation of the focal 
location in variable power, The 1st lens of the concave meniscus configuration where 
consisted of the 5th lens group which has forward refractive power, and the convex 
was turned to the body side for the 1st lens group sequentially from the body side, 
The 2nd lens of a convex lens, and the 3rd lens of the concave meniscus 
configuration where the convex was turned to the body side, The cemented lens of 
the 4th lens of a convex lens, and the 5th lens of a concave lens and the 6th lens of a 
convex lens, The 7th lens of a convex lens constitutes. The 2nd lens group The 8th 
lens of a concave lens, The cemented lens of the 9th lens of a concave lens and the 
10th lens of a convex lens constitutes. The 3rd lens group The 1 1th lens of a convex 
lens, The cemented lens of the 12th lens of a concave lens and the 13th lens of a 
convex lens constitutes. The 4th lens group Gr4 The 14th lens of a concave lens, The 
cemented lens of the 15th lens of a concave lens and the 15th lens of a convex lens 
constitutes. The 5th lens group The 1 7th lens of a convex lens, The cemented lens of 
the 18th lens of a convex lens and the 19th lens of a concave lens constitutes. f1.4 
The 1st lens of the 1st lens group thru/or the synthetic focal distance of the 4th lens, 
When it is [ fl ] parallel to an optical axis in the synthetic focal distance of the 1st 
lens group, and h1.4 and incidence of the paraxial ray of height 1 is carried out from a 
body side If the synthetic focal distance of the 1st lens of the 1st lens group thru/or 
the 3rd lens and f2 are made into the focal distance of the 2nd lens and r6 is made 
into the radius of curvature of the field by the side of the image surface of the 3rd 
lens, the height of the paraxial ray when injecting from the 4th lens L4, and f1.3 | 
Since it was made to satisfy the monograph affair of fl/f1.4|<0.04, 1.25<h1.4<1.5, 
0.2<|f1.3/f2|<0.5, and 0.8<r6/fl<1.5 From a super-wide angle region to a super- 
looking-far region can be covered, and various aberration, especially spherical 
aberration can be amended with sufficient balance in the whole region of zooming. 
[0073] If it is in invention indicated to claim 2, if the Abbe number of the construction 
material which constitutes the 4th lens for nu 4, the Abbe number of the construction 
material which constitutes the 6th lens for nu 6, and nu 7 are made into the Abbe 
number of the construction material which constitutes the 7th lens Since the 
construction material with which are satisfied of the conditions of 70< (nu4+nu6+nu7) 
/ 3 constituted the 4th lens, the 6th lens, and the 7th lens, the chromatic aberration 
and the secondary spectrum in a tele edge can be amended effectively. 
[0074] Since the field of at least 1 was made into the aspheric surface configuration 
shallower than the depth of the paraxial spherical surface in the effective diameter 
among the fields constituted by this aspheric surface while the aspheric surface 
constituted the field of at least 1 among each field of the lens which constitutes the 
3rd lens group, if it was in invention indicated to claim 3 and claim 4, generating of the 
spherical aberration by the side of a wide angle and comatic aberration can be 
controlled. 



[0075] Moreover, if it is in invention indicated to claim 5 thru/or claim 8 While the 
aspheric surface constitutes the field of at least 1 among each side of the lens which 
constitutes the 5th lens group Since the field of at least 1 was made into the aspheric 
surface configuration shallower than the depth of the paraxial spherical surface in the 
effective diameter among the fields constituted by this aspheric surface, generating of 
the astigmatism by the side of a wide angle and distortion aberration can be 
controlled. 

[0076] Furthermore, if it was in invention indicated to claim 9 thru/or claim 16, since 
effective **** in a tele edge was made larger than effective **** in a wide angle edge, 
the hand deflection amendment range which extracted the usual picture area can be 
effectively used also in a wide angle region from the whole effective pixel range of the 
image sensor used for hand deflection amendment of video-signal mode of processing. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] With drawing 2 thru/or drawing 4 , the gestalt of operation of the 1 st of 
this invention zoom lens is shown, and this Fig. is a schematic diagram showing a lens 
configuration. 

[Drawing 2] It is drawing showing the spherical aberration in a wide angle edge, 
astigmatism, and distortion aberration. 

[Drawing 3] It is drawing showing the spherical aberration in the medium focal location 
of a wide angle edge and a tele edge, astigmatism, and distortion aberration. 
[Drawing 4] It is drawing showing the spherical aberration in a tele edge, astigmatism, 
and distortion aberration. 

[Drawing 5] With drawing 6 thru/or drawing 8 , the gestalt of operation of the 2nd of 
this invention zoom lens is shown, and this Fig. is a schematic diagram showing a lens 
configuration. 

[Drawing 6] It is drawing showing the spherical aberration in a wide angle edge, 
astigmatism, and distortion aberration. 

[Drawing 7] It is drawing showing the spherical aberration in the medium focal location 
of a wide angle edge and a tele edge, astigmatism, and distortion aberration. 
[Drawing 8] It is drawing showing the spherical aberration in a tele edge, astigmatism, 
and distortion aberration. 
[Description of Notations] 

1 [ — The 2nd lens group, ] — A zoom lens, 2 — A zoom lens, Gr1 — The 1st lens 
group, Gr2 Gr3 — The 3rd lens group, Gr4 — The 4th lens group, Gr5 — The 5th lens 
group, L1 [ — The 4th lens, ] — The 1st lens, L2 — The 2nd lens, L3 — The 3rd lens, 



L4 L6 [ — The 9th lens, ] — The 6th lens, L7 — The 7th lens, L8 — The 8th lens, L9 
L10 [ — The 13th lens, L14 / — The 14th lens, L15 / — The 15th lens, L16 / — The 
16th lens, L17 / — The 17th lens, L18 / — The 18th lens, L19 / — The 19th lens, 
IMG / — Image surface ] — The 10th lens, L1 1 — The 1 1th lens, L12 — The 12th 
lens, L13 
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U > Xgf £-aW& 3 fit© U > XT-^^-T * C <k T*$ 

r mi uvx8««mw*u>x©u>x 

Bi©55©i ^©BBSIWffiteJ^TWdrrscttf* 
[0 0 10] ±EBH£fc«*v BWWI^ffl 

l£ft«Kj5^T(*8 5" «±» aia«fCfe^Ttt2. 5 

a»*x-Au>x*ji«r*ci:*miii:r*t.oT» 

[0 0 1 1 ] 

[iSS^»>*r5fc4!)©#lft] ±EIHi«ff»r«^» 
(c, JE<DEVit)*tiTZ% 1 U>X»t, %a>WSWt 

S¥<b. ft©JS»r7]^*L, »g^<0i(jj%{UI(0Sn«ff 

>xp<b^6BEy, ai u>xs¥£, ^t^enic, 
W*fflu:Ciffi*i$n*fcia^=x*xJBtt©»i b>X 

<t, AU>X©m2U>X<!:, %)ftfJ(Ci!iE«-|p)ltfcCiI 
^-X*XJg«(Dm3U>X<!:. auvX©m4U>X 
B3U>X©*5UVXti!!iUVXO*6UVXi© 
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1 b>Xt^ ISUVXOgll 2U>Xi:flU>Xomi 
3U>X<t©Jg^U>Xi:lc:c}:oT«^U fg4U>X 

CaU>X<DMl 4l/>Xt, E3U>X<Z>St1 5 1/ 
>Xii!bU>X(Dmi 6U>X<h<DJg^U>Xi:lcJ:^ 
TtSfiEU JS5U>X»*s AU>X©It1 7U>X 
<»:. flL-vXcomi 8U>X<!:IHJbVX<Z)SI1 9 UVX 
t<0»^UVXi:lc*oT«jaU fl. 4*111 
X»©S1 UVX7i£S4U>X©^««jSa0ft. fl 
**1 UVXR0£fiEl!lUSBBt» hi. 4£ft»KTO 

1 ©5fi«lia8**flcffi|^6AW*«fcRlC, SS4 

uvxL4^6«tair*BW>iiawfi«©K*» fi. 3 

«S1 U>X#£>gS1 UVX7b£&3UVX©£jm* 
f 2**2UVXO«ljSBi» r6£|g3UVX 
<D«ffl«W>HM>tt*i|£Si:T*i:» I f l/f 1. 4 I 
<0. 04, 1. 25<h1. 4<1. 5, 0. 2<| 
fl. 3/f2|<0. 5. 0. 8<r6/f l<1. 
5 £>&£tt£;i$£-r 5 <fc => IZ Lfct,©T'$5. 

[0012] tie-pTs wmmMmz&ttmwm.* 

aS«tcfclNT«2. 5° J.rF©S££#U a 
'J>HTM«IM©l«Etf fl»fc%-^ U^XfciraT* 
[00 13] 

[£(E©§i8S©ff5!g] J-XTlc. *%WX-l±\s>Xff)m 

m 1 nm.m4itm i ©uss©^ (smta i ) 

U B5ft£H8IMIi2©gtffi©JftB (ftttgtttfll 2 ) 
[0 0 14] «J4M«:, SHSSO^®(Cfc^^«S05*3I 

[0 0 15] f£k JtfTaKWlcasi/'T* r s i j aw* 
ffl^5a^.T i mg<DW, r r i j (i±IBSs i ©ffi$ 
¥'&s rd i j *W*flJ6 x 6 i #S©ffi£ i + i #g©® 
t(DF^(D®P^Pi. r n i j lift i U>X©d® (jfcfiS 
8 7. 6nm) [Cfe«-*H»r*» f v j j lift i U>X 
©7 y ^it r f j « U >X£»©j*jjaBfc r F n 

o. j anftF& r WJ ^asss*-*.©*:-*-*. 
[0016] $fc. susso^icfc^Tffl^en^u 

>Xlcli. UVXBifl«*3«ffilcJ:oT»8*ti*t.©ti 

x=H2Xr i • {1 + (1 -H2/r i 2) 1/2} +A4 
• H4+A6 • H6+A 8 • H8+A 1 0 • H10 
lZ£r>Tfem-$h%i>(DtTZ<, ft, A 4. A 6, A 8 
MA10li> *tl*ft4*» 6*» 8$KlH 0%© 



[0017] »i atfW2©ii«o»»icfett4x-i* 
u>xisif2«. Hiatfla5icwr*3(c» 

VXSG r 1 ft®H»Wj*«U ±«!:LTSfS*ff 
3fc»fcm&fcfc»iratBfc*tifcS2 UVXI¥G r 
2t. iEOJBJIf**«r*SI3l/>XPGr g© 

icfw^tJ«*ff5fc»K3Wteiaici»RFiBt*nn: 

S4UVX»G r 4t, iEOja»T***f *»5 U>X 
l¥G r 5 fcfrSa* 1 9 ttMjaa}3^JR«*f 
[0 0 1 8] ft 1 UVXWG r 1 li, «*fflfrSlitC. 

1<t> flU>X(DS2l/>XL2L %<*ffliJttCiS*lRl 
(tfcIHiy-X*XffJ«(Om3U>XL3i:, GUVX© 
g4i/vXL4L i3U>X©ft5 UVXL StAUV 
X©ft6UVXL6£:©&£U>X<t:, AU>X©ft7 
UVXL 7©7tt(0UVX»Cj:-3T*J«*n5. 
[0 0 19] ft2 UVXPG r 2tt. E3L';/X©ft8 U 

vXLsi. iHb>x©ft9uvXL9<!;iau>x©ft 

1 0UVXL 1 0<>;©ffi£U;/X©3tfc©U>Xfc:<fc-3 

[0 0 2 0] ft3U>Xl¥G r 3tt. GU>X©ft1 1 
b>XL 1 Its !H]U>X©ft1 2UVXL 1 2«kC I U 
VX©ft1 3UVXL 1 3<!:©Jg£UVX©3fc©UV 

[0 0 2 1] ft4U>Xg¥G r 4tt, MU>X©ft1 4 
U>Xl_ 1 4t. IHU>X©ft1 5UVXL 1 5iriDjU 
>X©ft1 6U>XL 1 6t(7)lg^U>X©3tS:<DUV 
XlC<fcoTSfiE?n§. 

[0 0 2 2] msUVX^G r 5i*. CiUVXomi 7 

uvxl i it. aisyxomi suvxl i sicau 

VX0S1 9UVXL 1 9t<D«^UVX©3tt©UV 
XtCj:^T«fiE3-*l^o 

[0 0 2 3] *LT» X-AU>XlSl/2«, fl. 
4 £311 U>XS¥G r 1 ©« 1 UVXL 1 71SJB4 U> 
XL 4<D£l$.m&3m, f I *JB 1 UVXffG r 1 <D£ 
fiEm^SgHs hi. 4*yttftlcW7-pKS-lflWa*JttSi 
**f*«^6AI**«fcetC, m4U>XL4fr6l*ai 

f*«fl>ifi*3«a©«*» fi. 3*mi u>xsf<7)sr 

1 1/VX755JH3 U>X©^fi2^/SSgH. f 2*g|2 U 
>X©«^S§ISI> r6?131/ VXQ*B5fl4>fi0>ltt* 

I f «/f 1. 4 |<0. 04 CttT* r 5fe#SU <k 
^•5. ) , 

1. 2 5<h1. 4<1. 5 (JKT, r^#^ 2 j 
•3» ) . 

0. 2<|f1. 3/f2|<0. 5 (J-XTx r*ffa 
3j tL^o ) > 

0. 8<r6/f l<1. 5 (J-XTv rjftf«4j 

3o ) 
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[0 0 2 4] tt±(CE«Lfc«td'lC» *^WX-AU> 
Xl&tf2tt. Ml U>XgG r 1 jg££{b©jS$ 
i:MSffi0^ffliRM<DfflIE^iliE? C i: £ § W <h L 
Ts 7*H||rt£LfcCfcfc±ft»«*fiT*. 

[0 0 2 5] Jg1 U>XgfG r Hi. gl UVXL 171 
Mm 3 UVXL 3frSASJ|«>fl*Hj*ftt-smM:s 
W4UVXL47iSSS7l/VXL7frSrt*IE©lB»f* 

[0 0 2 6] ±E»1 UVXPG r 1 ©MS¥ti, 

ftUVX©ttRtC«fc«a**U ■ftfcKV«!rtl«j£ 

[0 0 2 7] *LT* Ml U>XS¥Gr 1 ©WSl*, 31 

££«c*j*mr«fc*ic mi uvxl 1 u> 

XL 3A\ W«|lc'i!!iffi*|R|»tfcia/-X*X»ttfl!)U 
VXfcSfU Wc» ££4£©gffiiRM£IE©Jltfr2)-rffi 
ETSj&ftW&fcfcik e.U>X^«5Sg2U>XL2 
lc£oTCft*tiiET4J:5lc**iTl' k *. 

[0028] ±iami u>xgfG r 1 ©&g& 

IttfofcJ^SttT^fr-a/UtcrfcfcttCJIU UVX 
L4<t> JRflt3R*«WEf SfciftOSSUVXL 5, £6 

5, m6U>XL6Rtfm7UVXL7l*-|Sl#]&t:T 
*^j^7fflX-^UVXomi UVXWKftt/tSW!** 
U M2 U>XSPG r 2 £©/*7VXlCfcl>T, X-5 

[0 0 2 9] ^LT» «5 1/>XL5«|IW>UVX3WC 
ft*© (BES©) UvX«fiB*a«T**J:3(c-rsfc 
46x mi U>XL 171^314 UVXL 4 KBg77*-2j 
JUR©ftte*OTctf*fc»©*f*«9arrs©tf, ±E 

1 

[0 0 3 0] ftoTs mi UVXL17SSSS4UVXL 

4 ic .j: 3 7 7 * - tuboim&ffitiTnnmffi ttm? 

*<fc9fcfc*£* m5UVXL57!jMm7UVXL7cD 
E©B»*tfai<ft-3TL*t\ X-SV^lcfctta* 
IKMMUBNMJ: »J Jlcfct^T, JSEiRM<h 
^««IEr*C£tfHltfca*. fiJttc, mi UVX 
L 1 7bSm4 b>XL 4lc t fc57 7 7*-*;b©?#tt)b , iSs 
ftTEOJISMjSWf *J:3fcft*i\ m4U>XL4 

wear ay» *©*iiEtfiiifi<!;ft 

[003 1] &ft32li. »5UVXL5tt»©U>X 
&Kft3fc© l/VXi^lffl?$5 cfe 3 3fcA677 
*-1JI\>m (»1 UVXL 17SM»4U>XL4) ©& 

«**asr*fei&©ti©?**. fip-Ss hi. 4©fii 



tfJfcftS 2 T«£«ti«n A £ ft 5 <fc 3 K L fc©»i s 
X-/* U VX 1 St/2 lcfc^TX-Zxtt©S^Wb<t: 

'^mt^miL^^ktbits m4uvxL47ism7u 

>XL 7©WS»Slc<toTi l c^6W?nT«S^n5 
B)8ttilc£tt-£Fe«MIBU W&imZm<tZZtZ 

[0 0 3 2] ft^>T, *#a2tca3l/»T» hi. 4©fil 

^th*?**.^ ms u>xl 5Jwp$©b>x&©is 

ft6WoTL$t\ JS4U>XL471S«I7U>XL 
7©*»a#ig*U a&Wc£i*£#lii'R&> ST 7 © 

hi. 4©ffltf±H«IA5is 1B1 UVXWGr 1© 
MS©ft©H*ra*raKJSya*fTLS:i\ ffifcigfcfc 

[0 0 3 3] *ff33t*, CftlgtC£tt«£ttiRg&. 
m 2 U VX L 2 lC«fc -3T/ \*5 VXfl < HiEf* C fctfT' 

[0 0 3 4] t7T> Ifl. 3/f 2 | ©filtfTIB* 
±IBffiIE£+^c^c:£tfT$ft<fty, 
«Si05lttfl«3i<»o*«fc5lcft*. Ifl. 3 

/f 2 |©ffi*±H*a**t» £fl«(c£(t^Sl&iR 

Mfi^©^/)^ y tfem&immm>to& y < ft ? 
-r^ctti^BiitcftSo 

[0 0 3 5] *ffa4tt» MSffilCfctt^BRffilRg©*! 

iEicKirs^^s-r^t©^^ oaac: 

fcl^Tv m4U>XL47bMm7 U>XL7A^e^-T 
57>^-fJ©«SiRS=&, m3 b>XL 3©®B I M 
Gffl©®s 6TffiiE'r^/c«>© i fe©T'S^„ M, B6*© 
X-AUVXltfct^Ttt. mi UVXgf/)^6^-r57 

>^-{iij©«®iRMtt. m2uvx»fi»6«str**- 

/ \"-ffliJ©«SiRM(c J: o TliiEr 5 J: 5 KtgfiTr 5 ©^ 
[0 0 3 6] X-AU>Xl&tf2K33^Tttv JE^SS 

jb^eMasicx-sv^-r^psi;:, mi uvxgfG r i 

^^2 U>XPG r 2*mZX3i<D±-£t><mzVi±L 

t)\ ffi8«l(=fct**F«*B|<r*Ci*i|RMWEfl!)- 
LTl>i./c«)lCs m4U>XL47!;Mm7U>X 
L7©W»au:J:-3T3«Jl!tf«iJB**l*©T» m2U> 
Xgftmi UVXBtOBBBd 1 36^$<ft-5lc^^ 
m2 UVXgfG r 2^iiji-r*3tS©**6 ,! ^lC 
SCT, ±fBfit*©#^T^57V^-ffliJi:^-A-[IJ 

©^siR^icj:^n-6>gL^*^y3if=ft<fti.. ae 

oL X-AU>XTStf2©J:9ftMSIta56' t l£ftSaB(c 
Jt^T«tCBg< ftSX-IktttfBBfSWX.OKfe^ 

Ttt. mi u>xafG r 1 6^^r^«EHZM«, m 

1 UVX8G r 1 ©*?«J«J*i&W«&*. 
[0037]fi£^T> r6/f l©WFH«aA4 
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*)- mz. r6/f \<Dm&±m%Mnzt. mwwm 

S1 UVXL10ft©E#T73#3S<ftoT, Eft 

[0 0 3 8] w&mztsiiz&i&mommzmu x- 

Ll>yXMkXS2\,t. Si UVXgfG r 1©S4L/>X 
L4. S6UVXL6&tfS7UVXL7jb\ i/4£S 
4\syXL4Zffimt%ttM<DT-y<m. v/6£S6U 
yXL6*®mt%ttM(D7>y'<&. i/7£S7UVX 
L7^figf 5W«©7->^Sii:-r5<!:s 7 0< (i/4 
+ v6 + v7) /3 (ttT, r^iC5j <hl>-5o ) 05 

[0 0 3 9] |& ggUVX©feiRM©*fjE&tf2:&3; 
HU©ttiElctt» UVX&<D85S¥©AUVXi;:7'y 

[0 0 4 0] LfrLfttfS, X-^UVXlSU^lCfc 
oTtts W&mztS^T. \ftimL\m4\syXL4Tb 
SS7UVXL7?«t£tf3J: ; 5U:ft-3Tl^o S£o 
T> 2jS4»lC*5W5felRS«, S4UVXL4ftSS7 
U>XL7<DTOcJ:oTSIB?tl507\ flUVXT 1 
353. S4UVXL4, S6 UVXL 6M/S7 UVX 
H£Mftg&UVXU:fctt£2:&;^<7 h/KO 

tf«WB£ft*. N« BH5MDU:/Xfla©jfc38#5XT?tt» 
±i B&itt 5 £ t ttT** ft IA, 

[004 1] /SftflJlCj5^§«ffiiR^i:=l^iRM«)ffiiE 
fCMU X-AUVXl»I/2fc*oTtt» S3UVX 
8G r 3««arsmi 1 UVXL 1 17SMS1 3 UV 
XL 1 3<D£®<D5-5* 'J>ft<fc*1©E«HCT«;:J: 

[0 0 4 2] S2 UVXS¥G r 2 $Uifc81t3ftl!«iRtt 
*£»cGL:TJR4UVXSPG r 4lCJS3ili$^-r5S3 
UVX»Gr3tt» 3HWE©HSr*l*1fU Eft 
*lfcfi^Ttt»fc3Wtfifctf*»#ftffl-r» EftSKfc 
lt*«iB«RSi: STAUNCH L.T$Bft*»»***r 

IEi;*«*fc»(C«» S3 UVXgfG r 3£IE©S#t7J 
£2O0UVXmc#tt, WC» *<D-7JKft<DJI#r73 

X-Z»l/>XlRtf2 6-aTtt* S3UVXg¥Gr3 

CiUVX (Si 1 UVXL 11) i, EJUVX (S 
1 2 UVXL 1 2) tAUVX (SI 3 UVXL 1 3) 

^*SB1"fc»» ±KLfcJ:5fc. S1 1 UVXL 1 1 Jb 



MSI 3 UVXL 1 3<£&Es 2 07!)Ms2 4©-?5<D 

[0 0 4 3] iZttttlc&l*S#A««&5ttiKg«>ffiE 
£HL, X-AUVXl£t/2(;:25oTHu S5UVX 
S¥G r S««JST«»1 7 UVXL 1 77iMSl 9 UV 
XL 1 9<£>&Es 3 07!?Ms 3 4<D3"6, 1 

TMfifcrftfcffi©?*. 'J>ft<i*>l 

[0 0 4 4] S4 UVXgfG r 4 T-*MiKBMa±lf Sft 
fc±Jfi»tt. S5 UVXSG r 5fcj3l"7\ a*®iS<fc 
»JJI&IIKtf*<fty» l*tt«#ftlBJ:yfftlllcft*J:3 
ICS 5 UVXgfG r 5T»fyfllf**Etf** 0 S£o 

5 UVXSG R 5 lCfcl>Ttt. JE<0J1St7J£2O©UV 

ItZ&olZtZ. BP'S. AUVX (Si 7 UVXL 1 
7) GUVX (SI 8 UVXL 1 8) £E3UVX 
(SI 9 UVXL 1 9) £0SSUVXlCj:oT«fiE 

[0045] ^-lx» etc^*wrfc»» ±13 Lfc* 

Si 7 UVXL 1 771MS1 9 UVXL 1 90S- 
Is 3 OTbMs 3 4(Do"5<0'J>13:< tt> 1 35£?^I)£: 

r*<k«tc, Mxrao^ T*-tifc®<D 5 tt, ii 
: &#%^I^cfct^T)4l^l«Bos^J:y;^t^^®Jg«^c 

[0 0 4 6] X-AUVXlRtf2«, tfx^^^^ffl 
5, X-^UVXlSU=2lcti, RRBWiryX^« 

fflL^fc3 1 6^w#^s^^^fiE#ST•^i%<, uvxo^ja® 
u ^ffititctscr. c©«iyffl-r«i*»*RiatL 

[0 0 4 7] #lih©HffilciW*«»tt» -flSW 

#»no«jESKc«yffl**i*«aHiBfl!)Ti«tt. x- 

IEA , !5fei:^S^:^j£ftffliJ(cteL>Tt,. ±IB#Sitx03*SiE 

izm^zwmzmmzmmrzxsiztzt. m$h®pi 

It W»H^® t) i \"- L & M-fttf 3* s * < a So 
[0 0 4 8] StoT, X-AUVXlSt;2tCj5^T 
tt» l£ft«tcfcl>T. ±E«»BB»c»LTI»c-|-»ft 
SfiftUVXtftoTt^OTs #Xb®R^l£tfTMlc 
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H±T-a)#^tioffiiEeH^ » < urn u mmmt^ 
mtmrnrntt < t % «fc o izmmmmzT % * o 

[0 0 4 9] *lc> SHS6(D»ttlc@WO*^co^T 



[0 0 5 0] ^HcX-/xb>Xl ©Sffl^-To 

[00 5 1] 

[H1] 



rl=3a 6620 


J|_1 njni 

dl-L 3431 


_ 1 — 1 com A 

al=l- 58913 


p 1= 61.3 


rZ=14- 6500 


d2=5- 1658 






ci* A4AA 

r3=5d 2400 


ja a nnr j 

d3=2. 6854 


n2=l- 65844 


v 2= 50. 6 


r4=oo 


J i ft f AAA 

d4=fl. 1033 






r5=38. 0784 


d5-L 0332 


d3=1- 69680 


v3= 55.5 


r6=16- 9788 


d6=7. 2322 






r7 n 3a 9099 


JIT_0 A«AA 

□7=2. 0663 


n4=l. 49700 


v 4 s 81. 6 


r$ B -48. 6008 


JO A f*1 AM 

d8»0. 5166 






A Alt A A Aft 

rt=3& 8238 


d9=C 4133 


a5=l- 84666 


p5= 23.8 


.ft At rAJA 

r 10=21. 5243 


J1 A A At np 

dl0=2- 0185 


n6«l. 49700 


v 6 s 81. 6 


_ J a ni 1 | on 

rll=-74» 1180 


ill a t AflO 

dll=0. 1038 






rlz=17. 1197 


dl2=l. 8355 


n7=l. 49700 


v 7= 81. 8 


• A AA AtM 

rl3=-6u. 8567 


dl 3= variable 






« j a i « 1 An 

ri4=Z4. 1103 


J 1 J A aaaa 

dl4=0. 3099 


_ft_1 AQAAA 

n8=l- 88300 


v 8= 40. 8 


rlo=3. 3494 


a\b~l. 0424 






_« * A AAA J 

rl6=-3. 8024 


dl6-0. 3099 


ft 1 mm** 

n9=l. 77250 


v9= 49.6 


rl7=3. 7434 


J 1*9-1 AiAT 

dl7=l. 0487 


nl0°L 84666 


• . 1 n_ an a 

v 10= 23. 8 


rl8=-Z7. 5955 


Qlo= variable 








J 1 A— A C 1 AA 

dI9=0. 6199 






r20=10. 1666 


J a ft 1 At AO 

d20 = l. 3103 


11 t PA A t A 

nll n l. 58913 


>11= 61.3 


At 1 a ifl i n 

rzl=-13.4818 


JA1 A 1 AAA 

d21=0. 1033 






-OA. I « AAA J 

rZZ-li. U9U4 


azz-u- auyy 


fllZ-i. MOOD 


■ j 14— 00 a 
P IZ= ZtV 0 


r23=5. 1047 


d23= 1.5459 


nlM. 58913 


vl3» 6L3 


r24=-ll. 1744 


d24=variable 






r25=51.6582 


d25=0. 3099 


nl4=l. 80420 


*14= 46.5 


r26=7. 7484 


d26*0. 6164 






rt7=-5. 6609 


d27=0. 3099 


nl5=l. 64769 


J>15* 33.8 


r28=5-6192 


d28-a 9211 


□16=1.84666 


>16= 23.8 


r29=-22.9660 


d20= variable 






r30= 12.7974 


d30=l. 1519 


nl7=L 48749 


1/17= 70-4 


r31=-5.1579 


d31=0. 1033 






r32=4.6810 


d32=L8430 


nl8=l. 58913 


>1*= 61.3 


r33=-4.9963 


d33=0.3099 


nl9=L 84666 


J/19- 23.8 


rS4=-36.6B10 










d=1.7151 


n-1.51B80 


* =B4.2 


00 









[0 0 5 2] ±iEm-\fcmt&oic, X-^U>XlO 
X- = > tffctf 7 * - * 5 ©mc «t o TffifiB 

Hd 1 3. d18, d2 4Rtfd2 9lipJg (vari 
able) £&S 0 S£oT\ S2lC/£ft« (f = 1. 0 
0) „ MSSg (f = 3 9. 8 7) fttf£Ait^:Bia«i^ 



<DtpmM£tem (f = 17. 5 6) tCSlt^dl 3, d 
18, d2 4SLfd2 9©§<i^-ro 

[005 3] 

[^2] 



(8) 



&HB2 0 0 0-1 05 3 36 



Misam (f) 


1.00 


17-56 


39.87 


MA <2<u) 


85.8' 


5. 6° 


2. 44° 




j 88. r 


6.98° 


3.33' 


d 1 3 


0.5166 


13. 8356 


15.9056 


d 1 8 


1 16. 1900 


2. 8710 


0.6009 


<J24 


0. 7749 


6.2933 


0. 9503 


d29 


6. 9739 


1.4555 


6. 7985 



[0 0 5 4] £tcs £3U>X8fGr 3Xtffg5lx>X 
mG r 5K351/-T, SI 2UVXL 1 2<&BBs 2 0&tf 
SI 8 UVXfflBs 3 2tt*WBU;»J«*ftTt>*. 8 
3lc±IBffls2 0SO ? s3 2C04*, 8&, 10 



[005 5] 
[S3] 





A4 


A6 


A8 


Al 0 


8 2 0 


-0. 7934E-03 


0.1144E-04 


-0. 8072E-06 


0. 2691 E-08 


s 3 2 


0. 5644E-05 


-0. 3885E-03 


0. 8693E-04 


-0. 7634E-05 



[0 0 5 6] ft, ±13^3*© TEj It. 1 OZ&tt 
[0 0 5 7] a4fcX-^U>Xl©iffl3*f*3l7J5 



Soffit, f, Fno. fctf 2 uMKfii?. 
[00 5 8] 
[84] 



f I 


14.8657 


f 1.4 


-564. 0158 


f I/f 1.4 


-0. 02636 


hi. 4 


1. 3874 


f 1.3 


-29.1163 


f 2 


76. 3016 


f 1.3/f 2 


-0.3816 


r 6/f I 


1.1421 


(H + v6 + »7)/8 


81.6 


| f 


1.0-39.87 . 


Fno. 


1.85~4.76 


2 o> 


85.8* -144* 



[0 0 5 9] H271)SEI41CX-L,U>X1(DJ£^4S, 

fSi, *miH«Hlcfe^Tx JtttidlSk ttttligM (ft 
§4 3 5. 8nm), -£KR»Cttl (»§6 5 6. 3 



[0 0 6 0] g5tcX-ZxU>X2CDSffl^-r. 

[006 1] 

[«5] 



(9) 



1#M2 000-1 05 3 36 



rl=25.2B84 


dl=1.0263 


oM.58913 


v\* 61.3 


r2=12. 9925 


d2=5.0362 






r3=38. 6545 


d3=2. 1598 


n2=l. 84666 


*2= 23.8 


r4=64. 9211 


d4=0. 1539 






i5=40. 7198 


d5=l. 0263 


d3=1. 69680 


v3= 55.5 


r6=15. 9732 


dB=7. 1843 






r7=30. 6958 


d7=2.0527 


o4=1.4970D 


i/4= 81.6 


r8=-39.8181 


(38=0.5132 






r9=46.3249 


d9=0. 4105 


d5=1.84666 


v5=2S.8 [ 


rI0*21. 3816 


dlO=Z. 0051 


n6= 1.49700 


*>6= 81.6 


rll=-47.3790 


dll=0. 1026 






rl2=16.9059 


dl2=L8233 


n7= 1.49700 


i> 7= 81. 6 


rl3=-641986 


dl3=variable 






rM-14. 8688 


dl4»0. 3079 


□8=1.88300 


*8» 40.8 


rl5=S. 1649 


dl5=l, 6355 






rl6=-3.5548 


dl8=0. 3079 


□9=1. 77250 


v9= 49.6 


rt7=3. 5391 


di7=1.0418 


□10=1.84666 


v 10= 23. 8 


rl8=-26- 3567 


dl8=?ariable 








dl9=0.6158 






r20=10. 3598 


(120=1. 3016 


olM. 58918 


1/ 11= 81.3 


r21=-18.9450 


d21=0. 1026 






r22=M305 


d22=0. 9079 


n!2=l. 84666 


vl2= 23.8 


r23=4.4853 


d23=1.5356 


nl3=l. 58913 


>13= 61.3 


r24«-10.3975 


d24=variable 






r25=5L3163 


d25=0.3078. 


nl4=l. 80420 


*14= 46.5 


r26=7. 6971 


d26=0. 6123 






r27»-5.6375 


d27=0. 3079 


nl5=l. 64769 


M5= 33.8 


r28=4. 7112 


d28=0. 9150 


nl6=l. 84666 


i>16= 23.8 


r29=-25.7132 


d29=variable 






r30=-28.2400 


d30=l. 2717 


nl7=l. 48749 


vl7= 70.4 


r31=-6. 5538 


d31=0. 1026 






r32=4.4509 


d32=1.2883 


nl8=l. 58913 


H8= 61.3 


r33=-5.3544 


d33=0. 3079 


□19=1.84666 


i/19= 23.8 


r34=-39.7680 










d=l. 7037 


n»l. 51680 


*=64.2 


OB 









[0 0 6 2] ±138 5 lCjRT«fc r> fc* X-L>b>Xltf> 

x- = > *-*)•» ?ic# •? mmc £ o twin 

Fid 1 3^ d 1 8, d 2 4&tfd 2 9&oJ%. (v a r i 
able) ^ 6 lc£ft4£ (f = 1 . 0 

o) , sjssffi (f = 39. 7 6) Tkvt&mtasamt 



(D^mm&GLW. (f = 1 7. 17) Kfctf-Sd 1 3, d 
1 8, d 2 4Ktfd 2 9<D§fa^-To 

[0063] 

[316] 



masm (f > 


1.00 


17.17 


39.76 




85. 4* 


5. 7° 


2.43° 




87. r 


7.1° 


a 35° 


dlS 


0.5131 


13. 6531 


15.7372 


d 1 8 


16. 0197 


2.8797 


0. 7956 


d 2 4 


0. 7697 


6.1970 


0. 7713 


| 62 9 


6. 9277 


1.5005 


6. 9262 



[0 0 6 4] fH3U>Xi¥Gr 3SIfM5U>X 

i¥Gr5Kfc^7\ f|1 2U>XL1 2©Es2 0&tf 



s2it, m 1 8 uvxro® s 3 2 (i^atc^fiE^n 

TC^„ S7lC±|BSs 2 0, s2 1&tfs3 2©4 



(10) 
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6^, 8#. 1 02l<Dimffimm/K4. A6, A [0065] 
8; A 1 OZnto [87] 





A4 


A6 


A8 


Al 0 


s20 


0. 2621E-03 


0. 8067E-05 






821 


0. 9187E-03 


0. 1214E04 






832 


-0. 5271E-03 


-0. 2806E-05 


0. 3Z01E-05 


-0. 2406E-06 



[0 0 6 6] S8lcX-AU>X2<DI5fB^#iCl7bS [0 0 6 7] 

5 ©{!<!:. f. Fno. JSiZfluCDmZmto [88] 



f I 


14. 6836 


f 1.4 


2347.4178 


f I/f 1.4 


0.006247 


hl.4 


1. 3660 


f 1.8 


-25. 6430 


f 2 


96.0611 


fl.3/f 2 


-0. 2669 


r 6/f I 


1. 0893 


(v A + v 6 + v 7) /3 


81.6 


f 


1. 0-39. 76 


Fno. 


1.85-4.80 


! 2a 


85.4° -2.43° 



[0 0 6 8] 0671S08KX-AUVX2©£ft4&. 

[0 0 6 9] Cl(D<t5fC> *%WX-U\syXMkTS2 
li. 3 5mm7*jUA£teffl?-£a*5ffl©U>XU:ft 
Mt Z £ f & 2 5 mm~ 1 0 0 0 mm*B=i3©Sl£ftiSE~ 

asstt**A-r*x-i»it4 ofg©issfg*x-A 

UVX£. 5gf19tt*IfiET\ 3«C©Sffi»if^X« 
fB^3> <h tttc, ^^Ilcfcl^TifilS^ilD©;^.*: »J 
#«BBm HM#5Xt-/b K#»BDl/VX*2ttffl 
l^fcUVXJRfc J;oT, X-5 >^<0^«lCfc^T5ft 

*»*«j46 <t * z&mwmw ^ y x a < ffiiE* *i/cis 

[0 0 7 0] ft, X-AUVXiiil<*6!ii:ii> £»H 
SSteH©*tft!l«fi£4. 5 mm, *r5S5iI!Ii©tt8j!£§£ 
3. 3 SmmlCL/cJi^lCtt, tfitf12 5. 5 mm. 

on uvxld sti5 6mm, mmrnv . 

2 mm. M2 U>XfflfG r 2 ©fcttSttift 3 Omm. fg 
4UVXi¥G r 4©&»ftli&<n 2mmi:S5o fto 
L S2 U->X?¥G r 2StfB4 UVX&G r 4©&Bi 
«6MM*©X-AU>X<h|B)fIJlT;&5©T\ CtlS© 

u y xtt^mmmci&&ffi*amTz z. t # z 

*>5-f. ®£8 5 0 £J*;i3g|»|i£frSiIft2. 5° 



[00 7 1] SulEHSSOJKailCfc^T^LfcSS! 

SC<ttfa&oT£6£^t»©T&5. 
[0 0 7 2] 

U itLT«S*fi?fc»te3«ll*lRl(c»lbRliBi:* 
tifc*2 U>Xg<!:. iE©Jl*r**»r**3 UVX» 
&«MWWJ**U ^*<D&£4(«0)£lft«ffiiE 

<!:;2rftfc$g4 UVXRt, iE«>B*Wj**T*»5 UV 
X»tfr6«y, «1 UVXi¥£. WMHfrSJHfcs ft 

duvx©S2u>xt, «miiccin*A»tn:Hy= 
cau>x©m5 uvx<kduvx©»6 u>xt©»£ 

2U>Xg¥£. E3U>X©It8U>X<!:. IHU>X©S? 

9U>Xi:i!lu>X©Sfn oisyXtomsisyXUc 

t?T(WU §I3U>XP£. QU>X©S1 1 U> 
X<h. Q!)b>X©g51 2 U>Xii5U>X©Sl 3 U> 
XiflM»UVXtlCj:oT«MlU »4|/>X»Gr 
4*. ISL/VX©!?! 4U>Xts C3b>X©mi 5 1/ 



(11) 



*SI?f2000-1 0 5 3 3 6 



T*§(£U Sg5U>XS¥£. flb>X©2g1 7U>X 

dSUVX©Ml 8U>X<t[HlUVX<Dmi 9UVX 
iOJK^UVXfclci-aTaMEU f1. 4£§I1 U> 

xi*o»i u>xn^4uvx©*ja*uarat, f i 

££1 U>Xf¥©£fim£El& hi. 4*«W=¥15 

i ©ifiiwias^iwtfli^s/Jhrttfci^ic, sg4 

UVXL4*i»6Wajr*«<!)3filWfill<D»*» fl. 3 

*»i uvxs©wi uvx7iss3u>x^fie«js 

EIL f 2«S2UVX©JHUiMEiL r6*»3UVX 
©«Efl©iB©IIM¥«£T*£» I f l/f 1. 4 I 
<0. 04. 1. 25<h1. 4<1. 5, 0. 2<| 
fl. 3/f2|<0. 5. 0. 8<r6/f l<1. 
5 ©£&#*»£*-* J: 3 KLfc©7\ a£gttfr'5S' 

[0 0 7 3] «*a2lCE«Lfc5M§fc*-3TW\ v 4 

*S4 u>x^«tfiE-r**m©7 , '>^ i/ 6^m6 u 
vx*«uar*ttii©7y^tt, v7s*7i/vx*t 

tfT*ttJt©7y'*»£T*£» JS4UVX* S6U> 
X7£tf£7U>X£. 70< (v4 + t/6 + v7) /3 

fcW-*eiRS»lF2:fcX'<«* h/b«»«8Mc«jEr*z: 

[0 0 7 4] H&13&{mOT4KEaLfcB91l;:& 
oTli. JB3l/VXB*«fiE-r*UyX©*ffifl!)3*. 
'J>£<<fct1©®£#BSMc£oT*i/$T*<fc*K. K 
Afflict -3 T«Ua**i/-cffi©5-6» 1©® 

[0 0 7 5] ff*«575Mff$RJS8£§B«L/i:3l 

Hi£*?Tii. as5uyxf¥£8!firr5uyx©&ffi© 

5-6, l©n*8^tcJ:oT«JOT-*ift 

1 ©ffis^asKfetTifiwsffica** y ai^ai 



©£££»fci-r ^ c t 5c 

[0 0 7 6] MIC »*JI97iMif:£JSl 6fcE«Lfc 
3SltZ&mFi& y < Lfc©T\ MMreffl3£ 

[ES©ffimsiJiW] 

[HI] H27SH4£ttl;:» *3HEX-Ab>X©£ 
laSlttCJB****-*.©?*'.^ *H»UVX«|J£« 

[02] j£aeicfct*38iiiiK£. J^iRMR^ftiK 

[B3] j£fttt^a9«i^©4>iaiif(jjsm{c£^%3«ii 

[04] SSi£fcfctt*£*IjiRg, ^iR&»lfsniR 

[05] G96n2B8£AlC *5gEX-AUVX©S 
2©S*tt©fl5«*ai*-fc©WA *0liU>Xt§fiE£ 

[06] J2»i|(C£l*38lBiK&, ^jAIRSKLFSaiR 

[H7] B&ffitw&%£o#®m£temztsvz>mm 

[08] B9«(c£it%«IBiRII.'^iRSKlfSl&iR 

[ft^©RiB] 

1 -X-AUVX. 2-X-il/7X G r 1 -Ml U 
>XBs Gr2-»2UVXS» Gr3-»3UVX 
gfv Gr4-»4l/>X8. Gr5-*5l/>X8, L 
1-I1UVX L2-JS2l/>X» L3-.--83U> 
X. L4-fg4U>X, L6 -S6I/VX, L7-S7 
U>X L8-M8UVX L9 -M9U>X> L10 
-31 1 0 U>X. L 1 1 1 1 U>X. L 1 2 -IB 1 

2 U>X, L 1 3 -m 1 3 U>X, L14-R14UV 
X. L 1 5-Sg1 5U>X, L16-*16I/>X, L 
17-I17I/VX, L18-S18I/VX LI 9- 
XI 9U>X. I MG -MB 



(12) 



ftH 2000-105336 



[HI] 




(13) 



351182000-1 0 5 3 3 6 



[03] 



Fr>0F=a71 



/ 



u 

•7 

# 

1/ 



u=ZB' 



-0.04 0 +0.04 



-0.04 



0 



40.04 



0 



+5% 



Fho.=4.78 



\ 

i 

I 
i 



-0.04 0 +0.04 



-0.04 



«=1.22* 



0 



+0.04 



-5 



0 



+5% 
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&H82000-1 05 3 3 6 




(15) 



1#li2000-1 05336 




F£-A(##) 2H087 KA03 MA15 NA07 PA14 PA16 
PB19 QA02 QA07 QA17 QA21 
QA26 QA37 QA41 QA45 RA05 
RA12 RA13 RA32 RA43 SA43 
SA47 SA49 SA53 SA55 SA63 
SA65 SB01 SB14 SB24 SB34 
SB44 UA06 

5C022 AA11 AB66 AC54 

9A001 KK16 



